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Abstract  
Surfactants are organic chemicals with wide applications as detergents. Linear alkyl benzene sulfonate (LAS) is 
an anionic surfactant most commonly used. Discharge of raw or treated wastewater containing this chemical into 
the environment causes major public health problems. In this study, 64 samples were taken from the effluent of 
Yazd Wastewater  Treatment Plant over a period of one year. The samples were analyzed according to standard 
methods. The results obtained from the samples taken in different seasons showed that the highest efficiency of 
anionic surfactant removal was achieved in the summer in the secondary facultative stabilization pond. The least 
efficiency was observed in the autumn in samples from the anaerobic stabilization pond. It was also found that 
treated wastewater discharged into surface waters, reused for agricultural irrigation, or discharged into absorbent 
wells had significant differences with Pvalue<0.5and contained surfactant contents higher than those 
recommended by environmental standards in all cases. 
 
Keywords: Stabilization pond, Alkyl benzene sulfonate (LAS). 
 ������� 
6���B �/�0 �-@. 
#�E �T.��6HI J�@. �� 
��� �
6���B ���
��� 

�H� )"�#�� �������(''':W)&))1�� (ebrahimi20007@gmail.com 
*+�H� ��6HI J�@. �� 
��� �
6���B ���
��� ����� 
6���B �/�0 ,��
��� 
1+�� 
��� �
6���B ���
��� ����� 
6���B ������ ��	
�������� S,�� 
�B�� 
9+?�CD� ���� �H� ��6 3[\�< ?��A 
M+�H� ��6HI J�@. �� 
��� �
6���B ���
��� ��-�6 �� 
����4 S��6,�� 
]+�H� ��6HI J�@. �� 
��� ����� 
6���B ����6,�� ��	
��� 

1. Faculty Member of Environmental Health, Faculty of Public Health, Yazd
University of Medical Sciences, Yazd (Corresponding Author) (+98 311) 
2225609 ebrahimi20007@gmail.com 

2. Assoc. Prof. of Environmental Health, Faculty of Public Health., Yazd University 
of Medical Sciences, Yazd 

3. Ph.D. Student of Environmental Health, Faculty of Public Health, Tarbiat 
Modares University, Tehran 

4. Wastewater Treatment Plant Manager of Yazd 
5. Chemistry Lab. Expert , Faculty of Public Health, Yazd University of Medical 

Sciences, Yazd 
6. B. A. Student of Environmental Health, Faculty of Public Health, Yazd University 

of Medical Sciences, Yazd 

www.SID.ir



Arc
hi

ve
 o

f S
ID

39 ��������	 
��
����� � �� 

P
;���� 
��	  ��!@�� �"2+�3 �B�	3 �1C!-� :�� B����0 �	�@��� ��  � ��C!

�  4�0� .%� ��WC���; 2+�3 �!	;I !/=�=���� �� ����	� �	!
QR�'E� �� �0� 4�;�� ����G�	��r!���	  �� ���!� ������!B

/&����!'r� ��X����./0� ������I .� �� ��0 
��:/�BR���1�C �� ���
	>��� �5��C���1@� ��> ?��	3 ���1C! �q�#��r��I ��'������
	��� jJ= "2+�3 4��1��I ]d[.��'I�@�� ��	  x�"2+�3 �

	;I�?rI �� �-dD�1� �� �;�� ��%A5� �d�0� �1�� .
�r��1'( �� 	����; � �1�CC� ����#� | �C� 
!JP� �� �1��	 �� 	/5

����5�!�; 2�+�3 B�E�0�� D�= ��!	;�I !1C/��� .�� ���./�0�
�C�	�� _��& j��%� �� ���/ECG ���-3� �(�  �� ~��� ����� 

�; 2+�3!	;I !/ECG ���0� �1I ]g[.� X� ��>��C�	�� B���

��	��I ���� �� �'����G�%& �� 1C/�� ��1�CC� ���P ��1����� .
�����	� 
����� ����@!��� ��@�� ��	��� x����0�1 � ���� �&���I x

����C 	���1�}�����@�� 	�	_ � ��� -1C/����]h[.�-����!�Xr5��/� 

�C�	�� ���/��3��0 ?��I �� ���� B�� 0 B�1���0�X���r ��!1�0 �:
)����& 1+�(B���
��)@�� �� �	�U �1�CC� �(�1�0 ����.#��0 �:
)�1CC�	P (�0� .���/F�3��0 � �� !�-��� B����0 D�E3 ���� 4��C(

 �	�� �1��C�� ?�<5��� �X��G� ���C ���� "������ ���� 1����I]i[.
���/��3��0 D�r#�� �� ��!��-  ��'� ��1�
� �  �� 1C/�� �"� �� 

� �(�  � ���  D�X���.%� �� o� ��f�����& ��!�; � � "2+�3 !
JP�� �1�	�1���I ]t[.�� ���!�����/��3���0 X �� ��� �� -f� ����

 �q�#��r�Q�/@��� ��'F ]�X}� � 1����� ��;�� '�0T�R��  �����1��� .
 �	/5���	_� 
����/��3��0 ���� �� ��B���0 ~5� ~��� �"�

����� D��
/�� ~����� 4� ]���E/� ��"� ��  4� ���0�]v��[.
����
 	3 �� D2/�&� B�  � :E> 	���� ]@0 ��@��	����1�C�!B"� ��.%�� 

���C�-� ~��-��3� ����!���� -���� 4����- � �	��� � ��.%��� 1����I .
���/F�3��0 ���;/WX} �� !�� 	�R�  dX���o�� 1��#�� 	/�# �� ,	�

 � "� ��0 �� ��1��P�1C��'�.-� � 4����� 1I�!]���� ��;r@X� �
3���~��- ��� 	�� � �	� � "� �� �1I ?= 4����� j	%�����!

U�>P
��	  x���'I !���-� 	;I "2+�3 ��@�� 

LE�7P
��	  ��%A5� ��
E� �#���:� ;�
	;��)�5 E ;�6  �	 ;¦
	 �9��' 

#���� 
���#�. #���� 
���#�.
�t/�	/� 	A/0� 	� ���� *�.��� t��� 4��� 1���[	> ���� !�;/�� �� ��	A/0� �� �r�#��1�� 

gh�*d�h	/� 	A/0� 	� ��R�  ��0 ��E � t	/� 	A/0� 	� 	�_ � �'( 
�t/�t*�t/ggd	/� 	A/0� 	� o� ��E � �t/�	/� .���	A/0� 	� ���� *� 

gh�*d�h	/� 	A/0� 	� ��R�  ��0 ��E � gh�*d�h	/� 	A/0� 	� ��R�  ��0 ��E � 
d��dv�]Er� 	/� 	A/0� 	� 	�_ � :f= �t/ggd*�t/�t	/� 	A/0� 	� o� ��E � 


/  ��	A/0� ������ �C� 	� ?��1=d��@�	� x� D�0 �  !��	A/0� �� 
f# ��XA� ����� ���	P !���� 
�#�.0� ��	A/0� o� �C� d� t/d)�
3� �  :K��( �� ������ ]�I 

d� t/d)�
3� �  :K��( �� ������ ]�I 
/  ��	A/0� ������ �C� 
�#�.0� ��	A/0� o� �C� 

d��dv�]Er� 	/� 	A/0� 	� 	�_ � :f= 
i�1G�� ~��� 1G��BOD5�  !��	A/0� �� !���� 
i�1G�� ~��� 1G�� SS � !��	A/0� �� !���� 

`�E#E ^�!�$ 
B6��>��


_��� 
L�>#�.

��*$ 

;�
		�`9��- 

�+*2E 
`�E#E

;¦
	 �'

B6��>��


)����_�

`#���:� ;�
	

;�6E�

;�
	
`#���:�
;��)�5

_)9 
*¦ _7E
: ^�0.

www.SID.ir



Arc
hi

ve
 o

f S
ID

40����� � ������� ���	 
��


- �!����I .���/F�3���0 ���@���� ��	a� 	_�� �� ��� ��� ��  4����
 :/��0�F� ,�1;�� � ]�	A� §���# ��  4��0�<�.�	��� �1�1P *��� B��

��.���3 ~��-��3� ����-f� ,1��( B]��0�C� !	�J��P�~C��F�� ����f�� 
<�q�#��-�3�������������#� "� 4��1���CCF j	%���� ��B�	���F ������I� .

F�3��0���/ ������ o� ��f�� � !"� ��0 	  B���� 41��0� |���� 
"� 4��� �  ����= �1�1P��� -/C�0�/3 ���I�1.�1C���I 1������ ���

 � �#�= H�	�� �f�/� �� � 1C�� 	���� �� 
����	P ��.�� 	��} �� ��
 !	/��  :��#� �/� � 1���0 D�E3 !1�C� ]���� � 1�CC� ?�/A� �� ���

 1��	� �;�� D�'(� .�5}!��:��������	r ��� 	�a`�� ���� �1C���I ���
 :�-�� 
/3� 
�  �� ]��� � �1I ���P ��� �� ���I.���#�E3 
��CO'� 

:�-�� � !���!	/���  ���.C� D��'(� �� 	a D2/�&� ���U� � 1�C� ���
�� ��	�]�kdd[.���& ����.#�0 4-C  ?�<#�d��-�  ��	�� 
�	��

���/��3��0 !�� ����� ���1�= ��� �0� ����� ��B1�G�� S�0�� 
!	/��  � ��-f� ���_���& "2�+�3 �� 4� 	���
� � ��I�h��� gd

�X�� 	�/�# �� ,	� ��0�.��'/&��0 D���	3 �LAS ?r�I �� g�1��� 
�0� ]78 �7L[.

U�>QkD��	3 ���'/&�0 LAS ]dh[

���� S��� �V�.= ���q�gD��0 �� d��� ��WX} 	���1�= 
�� �1CC� o� ?���( �����at/��X�� �� ,	�� 	�/�# �� ����'� ���G��

���;� �I�1;  4����0h�� D�0d��i ?���( ¢��� ��� ��'� 4��C( 
�1CC� o� �!�@� �1�I�  �/�I�� ����� ,��& "� �� 1.��1�
� 	�F�1�=

I� "� �� ���/F�3��0�1����g/�X���	/�# �� ,	� �0� �1I 	F�.
��I 4��� ����1C ���!x�//C�0 B���/��3���0 ���!LAS 
�	/5��  

� 4�-�����/��I�� �� 1���#� ��1��= ���� 1����d�1��G�� ?��� *���'f� �� 
���/��3��0 �� ?���I �� �������I.�����
�
�� � ���1��/�0� ���0

/EC��G�D���0 �� 4�	���� dh�tB�1C����I ����f� 	���1��= �� ����g/�
X����1���I� "� �� 	/�# �� ,	����'� 
��E� ]di Bdt�dv[.

1 Liner Alkyl Benzene Sulfonate (LAS) 
2 Environmental Protection Agency (EPA) 
3 World Health Organization (WHO) 
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 �����!	.G ���  .� ���#�� !����/&� ����	& �� 4����F� ��WX}

 �  4� ��1
� � �3�� ~��-3� �����a ]���	��/i�tg/v��X�� ,	��
 1�0� 	/�# ��.�1� �	/r#� ��r���	& "��P �� ����� ��  �@�� !

�-��3�����  	�� �	  4� ��1��
� � ���I�� ~gh�v����	��r�	��  �C'
/��0�	/��� .	/����P pH ��1�= �� t/�k����  .���_���#��0 
����

 �WX}LAS ���� ��!.%� �����&gd/���X�,	����#�	�/ ���  �
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���� ��  4���� ��� � ��	 �� ��I j	%�� 4�-��1C XA� BD���C� �� ��� �� �

4 Methylene Blue Active Substances (MBAS) 
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